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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This docxmient has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium characterized by making the channel depth and/or flute width of a guide rail 
increase from the inner circumference of a substrate toward a periphery on the substrate of the shape of a disk in which 
the guide rail was formed in the optical recording medium which comes to form the record layer and reflecting layer 
containing an organic coloring matter. 

[Claim 2] A channel depth [ in / the radius of 45mm from a center / the depth in optical quirk-like measurement of the 
guide rail of a substrate is 140-155nm, and ] is an optical recording medium according to claim 1 characterized by 
being deep 5-9nm rather than it can set in radius of 25mm. 

[Claim 3] The optical recording medium according to claim 1 which the channel depth observed with the atomic force 
microscope of the guide rail of a substrate is 150-1 80nm, and is characterized by the thing deep 5-20nm rather than the 
channel depth in the radius of 58mm can set in radius of 23mm from a center. 

[Claim 4] The optical recording medium according to claim 1 to 3 which the flute width in optical quirk-like 
measurement of the guide rail of a substrate is 0.28-0.31 micrometers, and is characterized by the thing large 0.003- 
0.010 micrometers rather than the flute width in the radius of 45mm can set in radius of 25mm from a center. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] this invention relates to the optical recording medium which uses an 
organic coloring matter as a record layer, especially noncommercial DVD-R. 

[ 0002 ] 

[Description of the Prior Art] In recent years, for high-density record of an optical recording medium, short 
wavelength-ization of the oscillation wavelength of the laser beam for record reproduction attracts attention, and the 
DVD system optical recording medium which uses semiconductor laser light with a wavelength of 630nm - 680nm for 
record reproduction is developed as the wavelength of 780nm generally used for CD system optical recording medium, 
and an optical recording medium in which record reproduction is more possible than 830nm at the laser beam of short 
wavelength. 

[0003] Although various types as this optical recording medium are proposed, it has in it the feature that an organic 
pigment system optical recording medium is cheap, and manufacture on a process is easy. By materializing the 
specification of 3.95GB capacity of the added type optical recording medium (DVD-R) of a postscript of performing 
record reproduction in a laser beam with a wavelength of about 640nm in recent years, about an organic pigment 
system optical recording medium, and forming an incidence laser beam into a multi-pulse in mark length record, the 
method of controlling the edge of a record mark is established, and the system for high-density record also with the 
optimal recording device top is put in practical use. 

[0004] However, the demand of noncommercial DVD-R increases recently and the optical recording medium in which 
high-density optical recording is possible is being developed using semiconductor laser with a wavelength of 660nm - 
about 670nm which can be supplied more cheaply on a par with the case where a laser beam with a wavelength of 
about 640nm is used. On the other hand, in using an optical recording medium for a computer use, CAV and.ZCAV 
(constant-angular- velocity recording method) which usually record from the most inner circumference to the outermost 
periphery with the same angular velocity are needed. In this case, it is required that it has the record sensitivity 
corresponding to 2X and the linear velocity beyond it fi’om IX in one medium side or that a recording-rate dependency 
should be small. 

[0005] 

[Problem(s) to be Solved by the Invention] Noncommercial DVD-R which requires this invention is required to have a 
stable and good recording characteristic from the drive of various design concepts which change with makers also 
including a cheap thing. The main spec, which should fill the recorded medium is the properties within the medium 
side in the state with a radius [ a medium center to ] of 23-58. 3mm where it does not record (the specification 
document of DVD-R is indicated to be "unrecorded disc specifications", and a push pull signal etc. is mentioned.), in 
order are equivalent to the spec, of DVD-ROM which already exists, and a DVD-Video medium and to realize it. 
Hereafter, a "sheep recording characteristic" may only be called. Homogeneity and the homogeneity of a recording 
characteristic (the specification document of DVD-R is indicated to be "recorded disc specifications", and record 
sensitivity, a jitter property, an error rate, etc. are mentioned.) are required. 

[0006] Moreover, it is cheap and it is also indispensable to offer the medirnn excellent in endurance. 

[0007] 

[Means for Solving the Problem] In order to realize stable and good record in every user zone (field in which the guide 
rail is prepared and in which information record is possible) of the inner circumference section, the inside periphery, 
and the periphery section of an optical recording medium, this invention persons reached wholeheartedly this invention 
described below as a result of examination. That is, this invention is an optical recording medium characterized by 
making the channel depth and/or flute width of a guide rail increase fi'om the inner circumference of a substrate toward 
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a periphery on the substrate of the shape of a disk in which (1) guide rail was formed in the optical recording medium 
which comes to form the record layer and reflecting layer containing an organic coloring matter. (2) The optical 
recording medium which preformat information is formed as a land pulley pit on the substrate of the shape of a disk in 
which the guide rail was formed in the optical recording medium which comes to form the record layer and reflecting 
layer containing an organic coloring matter, and is characterized by the maximum length of the direction parallel to a 
guide rail in the pars basilaris ossis occipitalis of this land pulley pit being 0.20-0.31 micrometers. And it sets to the 
optical recording medium which comes to form the record layer and reflecting layer containing an organic coloring 
matter on a (3) disk-like substrate, and the face-deflection acceleration of the record stratification side of an optical 
recording medixim is **5 m/s2. It consists in the optical recording medium characterized by being the following. 

[0008] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. The record layer of 
the portion which has irradiated the laser beam for record the optical recording medium of this invention While 
carrying out the temperature up, reaching the decomposition temperature (the main loss-in-quantity start temperature 
mentioned later) of an organic coloring matter, an organic coloring matter's decomposing and reducing its weight and 
thickness's decreasing by absorbing this laser beam, as a result of the optical property of the portion changing, the 
phase of return light changes. In addition, vmder the influence of flow deformation of a substrate, it records by 
chan^ng a reflection factor, and reproduces by detecting change of this reflection factor. 

[0009] In this invention, as a transparent substrate, well-known things, such as resins, such as a polycarbonate, a 
polymethacrylate, and an amorphous polyolefine, are used, and it has the guide rail for tracking servos. Generally, it 
depends on the wavelength of record reproduction light for the track pitch of a guide rail and the optimal range of a 
channel depth which were established on the substrate in an organic pigment system optical recording mediiun. 

[0010] For example, in the case of the optical recording medium for record reproduction in the wavelength of 600nm - 
700nm, 100-180nm of a channel depth is desirable, and its i40-180nm is more desirable. Moreover, in the case of the 
optical recording medium for record reproduction in the wavelength of 400nm - SOOnm, 80-1 50nm of a channel depth 
is desirable. When the minimum of a channel depth is less than 80nm, it may become difficult to obtain sufficient 
record modulation factor and for sufficient push pull signal to obtain and an upper limit exceeds 1 80nm, there is an 
inclination it to become difficult for maintenance and sufficient reflection factor of imprint nature to obtain. 

[0011] However, when a record layer was formed on such a substrate by carrying out the spin coat of the solution 
containing an organic coloring matter, thickness became thick and there was an inclination for a slot to be buried too 
niuch on the mechanism in which liquid develops on a periphery from dryness of a solvent or inner circumference as a 
periphery. Consequently, since the thickness ("thickness of the slot of a record layer" is only called hereafter) of the 
slot of the record layer corresponding to Dg in drawing 2 , i.e., a guide rail, changed from inner circumference toward a 
periphery, the homogeneity in the medium side of many properties, such as a push pull signal and record sensitivity, 
was not acquired, and it became insufficient [ sensitivity ] on a periphery, and was large errorless, and there was a 
problem which is inferior in the image and data quality in a periphery. 

[0012] This invention persons found out that it was good to make the channel depth and/or flute width of a guide rail 
increase from the inner circumference of a substrate toward a periphery, in order to prevent it. By making a channel 
depth deep toward a periphery from inner circumference, the slot (slot produced on the record layer front face 
corresponding to the guide rail on a substrate) of the record layer by the spin coat is buried, and Japanese cryptomeria 
can be canceled. 

[0013] Moreover, if the thickness of the record layer by the spin coat becomes thick on a periphery, although the width 
of face of the slot of a record layer will become narrow and the fall of record sensitivity will tend to take place, the fall 
of record sensitivity can be eased by making a flute width large toward a periphery from inner circumference. 
Moreover, by making a flute width large, reduction of the imprint nature of the substrate in the substrate periphery 
section can also be eased. Therefore, it is effective to make a guide rail deep in the periphery section of a substrate 
especially in order to realize homogeneity of non-recording characteristics, such as a push pull, to the Lord in the 
whole medium side, and it is effective in especially the thing for which the homogeneity of the jitter obtained as a 
result of [ its ] the homogeneity of the record sensitivity in the whole medium side and homogeneity of an error rate (PI 
error) are realized to make a flute width Izirge on a periphery. 

[0014] The depth of the guide rail of a substrate has the desirable range of 140-155iun at optical quirk-like 
measurement. When shallower than 140nm, there is a possibility that sufficient record modulation factor may not be 
obtained, and there is an inclination for enough push pulls to be hard to be obtained. In being deeper than 1 55nm, there 
is an inclination for the imprint of the slot at the time of substrate fabrication to become difficult. A thing deep 5-9nm 
is more desirable rather than it can set the chaimel depth in the radius of 45mm in radius of 25mm from the center of 
the circle which is equivalent to the periphery of a substrate. When shallower than 45hm, there is a possibility that the 




, Page 3 of 8 

homogeneity of enough push pulls may not be acquired. When it exceeds 9nm, since it is too deep conversely, there is 
a possibility of spoiling Ae homogeneity of a push pull on the contrary. 

[0015] Or the channel depth measured in AFM (atomic force microscope) of the guide rail of a substrate is 150-180nm, 
and a thing deep 5-20nm is more desirable rather than the channel depdi in the radius of 58nun can set in radius of 
23mm from a center. In this invention, the two methods of optical quirk-like measurement and measurement by AFM 
were mainly introduced into measurement of this channel depth, optical quirk-like measurement - Product made from 
a FUSO Electron - it measured using DGM-DVD-TII helium-Cd325nm Moreover, AFM used Nanoscopell by the 
digital in stool face company. 

[0016] Although the values of the channel depth by optical quirk-like measurement and the channel depth by AFM 
measurement may differ, the portion which has mainly measured this originates in differing delicately. As shown in 
drawing 6 , when measuring a channel depth in AFM, the adjacent difference of elevation bsub2 of the highest portion 
(it is the crowning of heights when curving to the convex) of a land, and the portion of the bottom of a slot is 
measured, and it is thought by optical quirk-like measurement that the difference of elevation bsubl of the portions of 
the start point of the bend of a land and the bottom of a slot is measured. Therefore, measurement of only the part of 
the height of a curve of a land of AFM tends to become a value with a larger channel depth than optical quirk-like 
measurement. 

[0017] Therefore, in the optical recording medium of this invention, the depth in optical quirk-like measurement of the 
guide rail of a substrate is 140-155nm. or [ that it is deep 5-9nm rather than it can set the channel depth in the radius of 
45mm in radius of 25mm from a center ] — or The chaimel depth measured in AFM of the guide rail of a substrate is 
150-180nm, and a thing deep 10-20nm is more desirable rather than the channel depth in the radius of 58mm can set in 
radius of 23mm from a center. 

[0018] Or about the channel depth by optical quirk-like measurement, it is desirable that the value of the channel depth 
in the position y of a 27000 truck outside is 1 .07 or less times exceeding 1 .00 times, and if it is 1 .02 or more-time 1 .07 
or less times, it is more more desirable than the position x to the value of the channel depth in a certain position x. In 
the case of the chaimel depth by the measurement using AFM, it is desirable that the value of a channel depth [ in / the 
outermost periphery / to the value of the channel depth in the most inner circumference ] is 1 . 1 3 or less times 
exceeding 1 .00 times, and it is more desirable if it is 1 .03 or more-time 1 .1 3 or less times. 

[0019] Moreover, in order to secure the homogeneity within medium sides of a recording characteristic, such as 
sensitivity, it is desirable that 0.28 micrometers - 0.3 1 micrometers (half-value width) of flute widths by optical quirk- 
like measurement of the guide rail of a substrate are 0.29 micrometers - 0.3 1 rnicrometers more preferably. Since the 
flute width is too narrow when a flute width is less than 0.28 micrometers, the margin of the jitter of a record layer is 
narrow, and a good property may not be acquired. Moreover, since it is too large when it exceeds 0.31 micrometers, 
distortion of the length direction of the reproduction wave of a record signal is too large, and a good jitter property may 
not be acquired. 

[0020] Furthermore, a thing large 0.003-0.010 micrometers is more desirable rather than the flute width in the radius of 
45mm can set in radius of 25mm from a center. If the increment of a flute width is less than 0.003 micrometers, the 
homogeneity of the sensitivity which goes to a periphery will be hard to be acquired. Moreover, when it exceeds 0.01 
micrometers, there is a possibility that it may become large too much and the homogeneity of a jitter property may be 
spoiled. Moreover, it is more desirable than the position x to the value of the flute width in a certain position x that the 
value of the flute width in the position y of a 27000 truck outside is 1 .04 or less times exceeding 1 .00 times, and it is 
more desirable if it is 1 .01 or more-time 1 .04 or less times. 

[0021] In addition, although it had become 15% or less in the user zone whole region about the homogeneity of a push 
pull with the specification document (ver.1.0) of DVD-R, 10% or less was made into the desirable range in the field 
with a radius of 23-57mm from the center as severer criteria in this invention. About the recording characteristic, as a 
property that it can respond to the drive of various design concepts, and a recorder enough, the margin was seen and, as 
for the asymmetry (asymmetry) from which the jitter to 23-57.5mm serves as a standard of record sensitivity 8.4% or 
less, PI error made 100 (maximum) or less the desirable range 5% or less. 

[0022] In addition, the method of changing the thickness of the photoresist which carries out the spin coat of the guide 
rail to glass original recording, for example in the process form^ on a transparent resin substrate by the photoresist 
method as a method of making the channel depth of the guide rail of a substrate deep toward a periphery to a periphery 
from inner circumference (it thickening) is mentioned like this invention. Moreover, the method of changing the power 
of a laser beam at the time of exposing the photoresist layer applied on glass original recording as a method of making 
a flute width large toward a periphery to a periphery from inner circumference is mentioned. 

[0023] although it is more more desirable for the depth of flute and a flute width to change from a viewpoint of the 
ease of stamper manufacture at a rate of about 1 law from the medium most inner circumference to the outermost 
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periphery (increase), even if an increase rate is not fixed -- good - moreover -- to some extent -- fi-om inner 
circumference -- to some extent -- up to a periphery - etc. - you may be . For example, it is the channel depth or flute 
width of simultaneously regularity, and only by an inside periphery's being missing fi-om the periphery section fi-om an 
inside periphery fi-om the inner circumference section, you may make a channel depth or a flute width increase to it. 
Moreover, if a channel depth or a flute width is made to increase to an inside periphery gradually fi-om the inner 
circumference section and it is missing fi-om the periphery section fi-om an inside periphery, it is good also as a channel 
depth or a flute width being almost fixed. 

[0024] An example is given and explained still more concretely about the latter example. From a position a and a 
position a, let the portion of periphery approach into a position b 63%, and let the outermost periphery be a position c 
for the inside of the guide rail formation field on a substrate; and the most inner circumference radial. A value [ in / a 
position b / to the value in a position a ] has 1 .00 to 1 .07 desirable times, the channel depth by optical quirk-like 
measurement has 1 .02 to 1 .07 more desirable times, and a value / in / a position c / to the value in a position b ] has 
0.95 to 1 .01 desirable times. In addition, the value in the position c to a value [ in / a position b / value / in the position 
b to the value in a position a / in the case of 1 .00 times (namely, the same depth) ] has 1.01 or less desirable times 
exceeding 1.00 times. 

[0025] This is because a recording characteristic deteriorates since an imprint becomes excessive and the configuration 
of the wall surface of a guide rail becomes irregular. In the optical recording medium of this invention, preformat 
information, such as address information, is formed as a land pulley pit (LPP) of a substrate. For example, in the case 
of DVD-R of a noncommercial way, compared with the conventional DVD-R, it records in many cases by the drive 
and recorder carrying cheap laser with long wavelength, and there is an inclination for it to be tended generally to 
influence the configuration of a land pulley pit and size a recording characteristic in the degree of condensing of a 
beam for a low reason in it, in. that case. In order to suppress the influence on a recording characteristic, the maximum 
length of a direction parallel to the guide rail in the pars basilaris ossis occipitalis of a land piUley pit shown as ILLP in 
drawing 3 or drawing 4 must be 0.20 micrometers - 0.31 micrometers. If less than 0.20 micrometers, a land pulley pit 
is too small, reading of address information is not performed correctly, and an animation may be unable to record 
correctly. Moreover, if 0.3 1 micrometers is exceeded, it will be too large, a recording characteristic will be affected, 
and degradation of a record signal quality, such as becoming the cause of an error [****/ that a jitter gets worse ], will 
tend to take place. 

[0026] Although there may be a thing of the shape of an approximate circle form (an ellipse form is included) and a 
saddle and the shape of a bridge in which one of the two spread etc. as a configuration of a land pulley pit as shown in 
drawing 3 or drawing 4 , what is the approximate circle form settled inside the land width of a substrate as shown in (a) 
- (c) of drawing 3 especially is desirable. Moreover, as for the land width of a substrate, it is desirable fiom a viewpoint 
of reservation of sufficient land pulley pit signal strength, and relief of influence to the Records Department-ed that it 
is 1.3 to 1.7 times the flute width. 

[0027] When the width of land of a substrate is less than 1.3 times of the guide rail width of face of a substrate, 
relatively, a flute width will be too wide and there is an inclination for good record to become difficult. If 1 .7 times are 
exceeded, since the flute width is too narrow, a land pudding pit tends to go into the visual field of a beam, and may do 
a bad influence at the time of - record at the time of reproduction. When the pars basilaris ossis occipitalis of a land 
pulley pit and the pars basilaris ossis occipitalis of the guide rail of a substrate are in a coplanar, in addition, it is 
desirable. 

[0028] A record layer is obtained by usually carrying out the spin coat of the solution which melts various additives 
etc. to a solvent and is obtained an organic coloring matter and if needed on a transparent substrate. What dissolves an 
organic coloring matter and various additives in high concentration, and does not corrode a transparent substrate as this 
solvent is desirable, for example, the boiling point is 100-150 degrees C, and a carbon number is preferably used for 
three or more fluorine system alcohol, IH and IH, 3H-tetrafluoro propanol, IH and IH, a 5H-OKUTA fluoro pentanol, 
IH and IH, a 3H-hexafluoro butanol, etc. [ i.e., ] Since a solvent evaporates quickly at the time of a spin coat when the 
boiling point is less than 100 degrees C, fiom the radius of 40mm of a medivim, application liquid does not reach a 
periphery side, but there is an inclination for a radial thickness distribution to become large, and a good property may 
not be acquired. Moreover, when the boiling point exceeds 1 50 degrees C, to evaporation, time remains to Ais top, a 
solvent tends to remain in a film, and a good record jitter may not be obtained. 

[0029] the refiactive index n of a record layer — usually — 2.0 to 3.0 — it is 2.3 to 2.6 preferably, and, as for an 
extinction coefficient k, 0.03 to 0.10 is desirable Like especially this invention, when considering as a medium with 
record sensitivity better than the conventional DVD-R, an organic coloring matter to which k in record reproduction 
light wave length becomes comparatively large with 0.08 to 0.10 is desirable. In addition, measurement of n of the 
record layer in this invention and k can be performed by the following methods. The solution for record stratification 
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of the face of a board which contains an organic coloring matter so that a half field may be covered about is put on a 
mirror-plane replica. Carry out a spin coat, carry out the spatter of the reflecting layer to a part of this record layer, 
measure the level difference for an uncoated portion with a 3-dimensional surface roughness plan (ZYGO:Maxim5800 
made from Canon), and it asks for thickness. It considers as the optical constants n and k which ask reference for good 
n of a convergence situation, and k for the above-mentioned thiclmess after multi-incident angle measurement in the 
record layer to which a reflecting layer is not attached by the automatic wavelength scan ellipsometer (MEL-30S type) 
made fi'om Japanese duty light, and ask for it. 

[0030] Moreover, in noncommercial DVD-R, the channel depth of the record layer in the state where it does not record 
is 60 - 75% of a channel depth of the substrate of the same position, and it is desirable that the thickness of a record 
layer is 80-105nm in 10-50nm and a slot at a land. Since noncommercial DVD-R was formed into long wavelength 
from about 640nm used when record reproduction light wave length was the conventional DVD-R to about 660- 
670nm, the reflection factor difference (radial contrast) of a land and a slot became smaller. Therefore, it is because the 
one where the channel depth of a record layer is larger is desirable in order to acquire radial contrast sufficient for 
stability of tracking. 

[0031] Moreover, the tilt angle of the wall surface of the slot of the record layer seen by the SEM image of in-every- 
direction actual size is 10 degrees - 40 degrees preferably. As it is indicated in drawin g 2 as this "tilt angle of the wall 
surface of the slot of a record layer", angle thetaabs and theta'abs by which the laminating was carried out on the 
extension wire of the wall surface (side) of the slot of a record layer and the land of a substrate and which a record 
layer front face makes are meant. Since the difference of elevation of the slot produced on a record layer front face and 
a land corresponding to the guide rail and land of a substrate becomes small too much and it is hard coming to 
distinguish it when less than 10 degrees, tracking may become unstable and good record may be unable to be 
performed. Moreover, when exceeding 40 degrees, the thickness of the slot of a record layer will be thin and sufficient 
record modulation factor is no longer obtained. The tilt angle of the wall surface of the slot of a record layer is 20 
degrees - 30 degrees more preferably. 

[0032] In addition, measurement of thetaabs arid theta'abs is performed as follows. Ion etching (this invention persons 
used "Hitachi FB-2000A" by Hitachi) of the optical recording medium is carried out first. The cross section of the 
medium which took out the fi*ont face was leaned to the sample angle of 50 degrees, the interface of a record layer and 
a reflecting layer was observed by in-every-direction actual size (this invention persons are 100,000 times) by SEM 
(this invention persons used the "Hitachi S-900 type" by Hitachi), and thetaabs and theta'abs were measured. 

[0033] Althou^ the coloring matter of what skeleton is sufficient as a cyanine system, a phthalocyanine system, an 
auriferous azo system, etc. as long as it is coloring matter which fulfills the conditions of the above-mentioned basic 
physical properties as an example of an organic coloring matter, a metal-containing azo dye is desirable. Moreover, in 
order to reduce the calorific value at the time of disassembly of coloring matter, you may contain the compound which 
carries out an endothermic into a record layer at the time of the compound of sublimability, or decomposition for 
improvement iii record sensitivity about 3 to 20% by the weight for coloring matter. As such a compound, the cyanine 
dye of low molecular weight, a thiophene system compound, an azo dye (it has not metal-chelate-ized), etc. are 
mentioned, for example. 

[0034] The metal membrane of a reflecting layer which reflects efficiently the laser beam which penetrated the record 
layer is desirable. Usually, in order for a reflection factor not to fall in the wavelength field of the record reproduction 
light used for optical recording, i.e., 400nm - 700nm, that whose extinction coefficients k the rate of an optical 
refi’action in a wavelength field with a record reproduction wavelength of **5nm is 0.1 to 1.5, and are 3-8 is desirable. 
When a refractive index is especially 0.1 to 0.2 and extinction coefficients are 3-5, since a high reflection factor is 
obtained, it is more desirable. However, when aiming at high linear velocity record further, it is thought that it is 
necessary to take into consideration the reflection factor of a metallic reflective layer and the influence of thermal 
conductivity. 

[0035] In addition, it is necessary to make the amount of interface oxygen low as much as possible in the case of the 
spatter of a metallic reflective layer. It is because a large number [ the coloring matter from which the behavior at the 
time of pyrolysis changes with existence of oxygen a lot ]. as the material of a metallic reflective layer — desirable — 
gold or the element of a platinum group — 0.1at(s)% - lat% — they are the included silver alloy or an aluminum 
containing alloy, and a copper alloy Since it says that the film intensity (property in which too much deformation is 
suppressed since there is force of opposing a rise of the internal pressure at Ae time of record) of the spatter film of this 
alloy target is larger than silver and the power margin of record and a resistance to environment are secured, it is 
desirable. 

[0036] 40nm - 200nm of the thickness of a reflecting layer is a proper range. Moreover, it turns out that generating or 
growth of particle size may be seen for a dozens of nm grain boundary in the degree of high-humidity/temperature 
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environmental test, and it brings bad influence to the property (life property of the Records Department) of 
AKAIBARU at silver, aluminum, copper and much silver, aluminum, and the spatter film of a copper alloy. The atom 
of comparatively low atomic weight with which it is easy to move that 10 or more times improves ultimate vacuum at 
the time of a spatter rather than before or the atom which can enter between metal atoms like H, B, C, and N, and 
forms the permeation solid solution, Co, Mn, Cr, Gd, Ti, Mg, etc. as a means to suppress generation of the grain 
boundary and growth may be added as the fourth alloying element. In addition, this grain boundary can destroy the 
cross-section configuration SEM or a medium, and can observe in SEM the field which stripped and obtained the 
metallic reflective layer by the interface with a record layer. 

[0037] It is better to carry out the laminating of the protective layer on a reflecting layer, since generating of the hole of 
the metallic reflective layer in the Records Department is prevented or it has the effect which suppresses the 
asymmetry of deformation in the optical recording medium of this inventiori. As for a protective layer, being formed in 
ultraviolet-rays hardening resin is desirable. Moreover, thickness of this protective layer is preferably set to 3 
micrometers or more, and it is made for 1 micrometers or more of hardening suppression by oxygen etc. not to usually 
start it. 

[0038] Furthermore, on the thing which has been mentioned above and which prepared the record layer and the 
reflecting layer at least on the substrate, one more substrate, or substrate, the substrate which has arbitrary layers is 
stuck and united and it is good also as an optical recording medium. It is good to use the adhesives which are hardened 
type ultraviolet-rays hardening resin at the radical type moment with a cation system delay hardening type ultraviolet- 
rays hardening resin or a viscosity of 30-800cps for sticking and uniting. Although there is especially no limit in the 
thickness of the adhesives layer formed in these adhesives, it is usually about 10-20 micrometers. With "the substrate 
which has arbitrary layers" which is the partner who sticks and unites May be the thing (namely, the same thing) which 
has been mentioned above and which prepared the record layer and the reflecting layer at least on the substrate, and 
Although the medium which carried out the laminating of the protective layer to metallic reflective layers, such as 
aluminum, on the substrate may be used, it is desirable to double the curvature of both fields so that the tilt angle of a 
tangential direction may become 0.3 or less times to the direction of a truck of the record reproduction side after 
sticking. 

[0039] Moreover, cautions are required for the inside centering in the case of lamination, and the eccentricity of the 
substrate itself enough, and it is good to make it sufficiently small so that the eccentricity after lamination may be set to 
20 micrometers or less. If the pickup (drive which has tilt servo mechanism) by which very highly precise adjustment 
is made is not used when exceeding the above-mentioned range, there is a possibility that a good jitter value may not 
be acquired, consequently an error rate may be inferior. 

[0040] Moreover, the face-deflection acceleration of the recording surface stuck, united and carried out has two or less 
desirable. **5 m/s. When [ this ] out of range, there is a possibility that a noncommercial drive and sufficient property 
margin in a recorder may not be obtained. In using equipment with which the tilt servo mechanism at the time of 
record was simplified especially, change caimot be followed rapidly [ face-deflection acceleration ], but a local 
distortion occurs in a record wave, and there is a possibility that a jitter and an error may get worse as a result. Face- 
deflection acceleration increases according to the contaminant to the protective layer and glue line of a medium, the 
thickness unevetmess of the protective layer by mixing of a foam, or a glue liiie, the condition of engagement of a resin 
with the metal mold at the time of fabrication of the substrate made of a resin, etc. 

[0041] If it is stuck as adhesives using hardened type ultraviolet-rays hardening resin at the radical type moment which 
is the viscosity, of 3 Ocps - 300cps so that the maximum length of the opening in the adhesives layer after this adhesive 
setting may be set to 10 micrometers or less, in order to raise shock resistance, it is desirable in respect of a bond 
strength. This is desirable when forming the information in connection with manufacture of a medium etc. as an optical 
bar code by laser. In irradiating the above-mentioned laser beam and forming an optical bar code after lamination 
especially, when the opening to which the maximum length exceeds 10 micrometers exists in an adhesives layer, the 
structure of the glue line looms in the bar code section, and there is a possibility of reducing a signal quality. 

[0042] 

[Example] Hereafter, this invention is explained more concretely. 

[Example 1] 

On an injection-molding polycarbonate substrate with a <example of manufacture of optical recording medium> 
thickness of 0.59-0.61mm A track pitch is 0.73-0.74 micrometers, and the channel depth by optical quirk-like 
measurement It increases continuously to the radius of 22-56mm. The radius of 25mm fi"om a center, 45mm, The 
chaimel depths in 56mm are 145nm, 153nm, and 152nm (the difference of the chatmel depth in 25mm and 45mm is 
8nm) respectively. It was increasing continuously to 22-56mm like [ a flute width ] the flute width, and the flute width 
in 25mm, 45mm, and 56mm formed the guide rail which are 0.293 micrometers, 0.298 micrometers, and 0.305 
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micrometers (the difference of the flute width in 25mm and 45mm is 0.005 micrometers). 

[0043] On this substrate, the spin coat of the 1.7wt% OKUTA fluoro pentanol solution of a metal-containing azo dye 
was carried out, and it dried at 90 degrees C for 30 minutes. The absorption maximum (the maximum absorption 
wavelength) of the absorption spectrum (it measures in a spectrophotometer for ultraviolet and visible region) of the 
record layer in this state was 598nm. this record layer top -- Ag -- more than 97atom% - the spatter of the included 
silver alloy was carried out, the reflecting layer was formed, on it, the spin coat of the ultraviolet-rays hardening resin 
(Dainippon Ink SD-3 1 8) was carried out to Ae thickness of 6 micrometers of thickness, and the protective layer was 
formed 

[0044] On this protective layer, cation system delayed type ultraviolet-rays hardening resin was applied on the screen 
of a mesh (300), the metal side of a dummy substrate (what prepared the metal membrane on the injection-molding 
polycarbonate substrate) was stuck and united, and the optical recording medium was formed. The evaluation machine 
("DDU-IOOO" by the pulse tech company) which carried semiconductor laser with a <example of evaluation of optical 
recording medium> wavelength of 567nm (NA=0.60) is used. When the push pull signal (value which broke the slot of 
the difference signal of pickup and the amplitude of die crossing signal of a land by the average of the sum signal 
which crosses a slot and a land) of this medium is evaluated, it sets to the radius of 23mm, 40mm, 56mm, and 57mm. 
respectively — 0.38, 0.41, and 0. — it was 39 and 0.37 and the distribution (maximum-minimum value) (/(maximum + 
minimvim value)) was as good as 5. 1% 

[0045] (Written **** of a distribution not exceeding 15% in a recordable field by the specification document verl.O of 
DVD-R in addition.) Since this invention is estimating in the radius of 23-57mm, it is desirable not to exceed 10%. 
Using the evaluation machine which carried semiconductor laser with a wavelength of 657nm (NA=0.65), it fixed to 
record power 9.6mw, and the EFM+ signal of eight to 16 modulation was recorded on this medium to 23-57.5mm in 
record linear- velocity 3.5 m/s (one X) again. Asynunetry in 23mm and 57.5mm when the medium after record was 
reproduced with the ROM reproduction inspection machine (Product made from SHIBASOKU "LM220A") which 
carried semiconductor laser with a wavelength of 647nm (NA=0.60) [0046] 

[Equation 1] 

^ ^14H ^ ~ t I 3 H + I 3 L ^ 

2 (I, 4 „-I,^) 

[0047] **, 10.3% of each, and 10.1% -- it is — the difference - 0.2% — very much — homogeneity — it was high and . 
high sensitivity was shown (When the margin of a drive is taken into consideration, asymmetry (23mm and 57.5mm) 
of a difference [ 5% or less of] is in addition desirable.) The jitter and PI error were also good. Moreover, in the radius 
of 23mm, 40nun, 55mm, and 58mm, the channel depths of the record layer of this medium measured by AFM were 
102nm, 105nm, 103nm, and 107nm respectively, and were 65%, 64%, 61%, and 63% to the channel depth (158nm, 

1 65nm, 1 68nm, 171 nm) of the substrate of the same position respectively 

[0048] When the cross section of this medium was started by ion etching and SEM observation was carried out, the tilt 
angle of the wall of the slot of the record layer in the image of the in-every-direction actual size acquired with 50 
sample tilt angles was 30 degrees fi'om 20 degrees. The inside periphery of the configuration of a land pulley pit was 
the configuration of (a) in (c) of drawin g 3 , and the outermost periphery fi'om inner circumference, and the maximum 
length of a land pulley pit was 0.23 micrometers. 

[0049] In addition, the calorific value in the DSC measurement in nitrogen of the organic coloring matter used for the 
record layer in this optical recording medium was 490 kJ(s)/mol, and the calorific value by the differential 
thermobalance measurement in nitrogen was 15.2microv/mg. Land thickness was [ 30nm and the slot thickness of the 
record layer thickness in the radius of 40mm ] 95nm. 

[0050] The face-deflection acceleration of a medium was two or less 2 m/s from 23mm to 58.3mm. The above 
evaluation result is shown in Table 1 and 2. 

[Examples 2-5 and examples 1-4 of comparison] Except having used the substrate of the channel depth and flute width 
which are shown in Table 1 and 2, like the example 1, the optical recording medium was manufactured and was 
evaluated about the obtained medium. Record reproduction conditions are the same as an example 1 . A result is shown 
in Table 1 and 2. 

[0051] 

[Table 1] 
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[0052] 
[Table 2] 
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[0053] 

[Effect of the Invention] According to this invention, offer of the latus of a drive and a recorder-margin and the 
noncommercial DVD-R record medium which has a good recording characteristic also for a high-speed record use is 
attained. 



[Translation done.] 
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♦ NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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